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ABSTRACT 

Testing  vas  conducted  on  three,  9  percent  scale  Gemini  models  and  a 
5.8-inch  diameter  hemisphere  cylinder  to  obtain  qualitative  and  semi- 
quantitative  information  on  the  local  heat  transfer  rate  induced  on  the 
Gemini  afterbody  by  the  module/adapter  interconnect  fairing.  These 
models  vere  cast  using  RTV  60  silicone  rubber.  A  0. 3-inch  minimum  thickness 
of  rubber  vas  maintained  over  an  aluminum  core. 

The  Gemini  models  vere  tested  at  l60°,  165%  and  170°  angle  of  attack. 
The  hemisphere  cylinder  vas  tested  at  0°  angle  of  attack.  Testing  vas 
conducted  at  h^ich  8  at  Reynolds  numbers  per  foot  of  3.8,  3.5>  3*0>  2.0,  and 
1.0  x  10  .  Prior  to  each  run,  models  vere  coated  vith  Detecto-Temp  paint. 
Color  motion  pictures  vere  made  during  the  test  to  obtain  color  change  data, 
and  still  photographs  of  the  models  vere  taken  after  each  run.  Forty-seven 
runs  vere  completed  during  Series  I  tests  and  27  runs  during  Series  II  tests. 
The  motion  pictures  and  still  photographs  have  been  forvarded  to  Department 
242  for  analysis. 

These  tests  vere  performed  in  Tunnel  B  of  the  von  Karaan  Gas  Dynamics 
Facility,  Arnold  Engineering  Development  Center  on  10  August  1967  (Series  I) 
and  4  November  1967  (Series  II ), 

This  report  completes  vork  on  TR  056-ATD.02.01. 
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1.  INTRODUCTION 

Testing  was  conducted  on  9  percent  scale  Gemini  rubber  models  and  a 
5.8-inch-diameter  hemisphere  cylinder  to  obtain  qualitative  and  semi- 
quantitative  information  on  the  local  heat  transfer  rate  induced  on  the 
Gemini  afterbody  by  the  module/adapter  interconnect  fairing.  The  test 
vas  set  up  to  obtain  comparative  information  between  the  NASA  GT2  fairing, 
the  Ceraini  B  low-profile  fairing,  and  the  model  with  no  fairing.  The 
analysis  vas  to  be  made  with  theoretical  heating  rates  on  a  reference 
hemisphere  cylinder. 

These  tests  were  performed  on  models  painted  with  Detecto-Tenp  paint  in 
Tunnel  B  of  the  von  Karman  Dynamics  Facility,  Arnold  Engineering  Development 
Center  (AEDC),  on  10  August  1967  (Series  l)  and  4  November  1967  (Series  II). 

2.  MODEL  DESCRIPTION 

Three  9  percent  6cale  Gemini  models  were  fabricated  for  the  test  program. 
Female  plaster  molds  were  made  for  each  configuration  of  the  Gemini  to  be 
tested.  An  existing  9  percent  scale  Gemini  model  vas  used  as  the  master  for 
the  plaster  molds.  Inner  cores  vere  machined  from  2024  T-3  aluminum  and 
provided  a  gap  of  0.3-inch  minimum  between  the  core  and  the  mold.  RTV  60 
silicone  rubber,  which  vas  exposed  to  a  vacuum  to  remove  air  bubbles,  vas 
injected  into  the  gap  and  allowed  to  cure  at  room  temperature  for  48  hours. 

The  model  vas  then  removed  from  the  mold  and  hand  finished. 

The  Gemini  configurations  cast  were: 

(1)  Gemini  with  the  NASA  fairing; 

(2)  Gemini  with  the  Gemini  B  fairing;  and 

(3)  Gemini  vithout  a  fairing. 

A  similar  casting  technique  vas  employed  to  cast  a  5.8-inch  diameter 
hemisphere  cylinder  using  a  female  fiberglass  mold  fumiBhed  by  AEDC.  The 
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hemisphere  cylinder  was  used  as  the  calibration  body  during  the  test 
program.  Sketches  of  the  models  are  shown  on  pages  h  and  5. 

All  models  were  cast  from  the  same  batch  of  silicone  rubber.  The  nominal 
thermal  conductivity  of  the  RTV  60  is  0.18  Btu-ft/hr-ft2oR. 

3.  TEST  SETUP 

The  models  were  installed  in  Tunnel  B  at  AEDC  using  the  hardware  shown  in 
the  sketches  on  pages  6  and  7.  Roll  locking  devices  were  not  provided  on  the 
models  during  Series  I  tests  and  the  Gemini  model  with  the  KASA  fairing  was 
inadvertently  rolled  an  additional  +7°  from  its  intended  test  position.  A  roll 
locking  device  was  installed  on  the  models  for  Series  II  tests. 

Two  DBM-5A  Millikan  motion  picture  cameras  were  used  to  record  the  test  on 
color  film.  One  camera  vas  located  in  the  top  forward  window,  the  other  in  the 
side  forward  window.  A  bank  of  four  iodized  quartz  lamps  was  located  in  the 
upper  aft  window.  A  similar  bank  of  lamps  was  located  in  the  side  aft  window 
to  provide  tunnel  lighting.  The  cameras  were  focused  on  the  afterbody  of  the 
Gemini  model  with  a  bore  sight  tool.  Camera  location  and  lens  setting  remained 
in  the  same  position  for  the  entire  test  program. 

k,  TEST  PROCEDURE 

Grid  lines  were  drawn  on  the  clean  Gemini  model  and  the  hemisphere  cylinder 
to  provide  a  reference  for  film  interpretation.  Film  sequences  were  made  of 
the  Gemini  model  at  l60#,  165*,  and  170°  angle  of  attack,  and  of  the  hemisphere 
cylinder  at  0*  angle  of  attack. 

The  models  were  painted  with  Detecto-Temp  paint  (915-0979)  and  allowed  to 
dry.  Next,  the  models  vere  installed  on  the  sting  support  system  in  the  model 
installation  room  beneath  the  tunnel  test  section. 
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When  tunnel  flow  conditions  were  established,  the  motion  picture  cameras 
were  started  and  the  model  was  injected  into  the  tunnel.  An  event  marker  was 
placed  on  the  film  when  the  model  reached  tunnel  centerline.  Visual  observation 
of  the  model  during  the  test  for  color  changes  and  patterns  was  used  as  a 
guideline  for  the  length  of  time  the  model  remained  in  the  tunnel. 

After  each  test,  the  model  was  removed  from  the  sting  support  system  and 
a  still  color  photograph  was  taken. 

Testing  was  conducted  on  the  four  models  at  angles  of  attack  of  l6o°,  165% 
and  170°  for  the  Gemini  models  and  at  0®  for  the  hemisphere  cylinder.  All  tests 
were  conducted  at  I'nch  8  at  Reynolds  numbers  per  foot  of  3.5,  3.0,  2.0,  and 
1.0  x  10^  for  Series  I  tests  and  at  Reynolds  numbers  per  foot  of  3.8,  3.0,  and 
2.0  x  10^  for  Series  II  tests. 

5.  TEST  RESULTS 

Test  results  are: 

(1)  color  movies; 

(2)  color  negatives  of  still  photographs;  and 

(3)  a  run  schedule  consisting  of  configuration,  test  conditions,  and 
movie  identification. 

The  color  movies  and  still  photographs  have  been  forwarded  to  Department 
242  for  analysis. 

The  run  schedule  is  presented  in  tables  on  page  8  through  10. 
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Model  Dravings 


Drawing  Number 
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Casting  Core  -  Gemini  "B" 
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Core  -  Hemisphere  Cylinder 
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Hemisphere  Cylinder  Casting  Assembly 
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Female  Mold  -  Gemini  "B" 
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Tunnel  Installation 
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